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Background: Laphet, a Myanmar traditional fermented tea leaf, has been developed as an ethnic food. It
has a very long history in Myanmar. In ancient times fermented tea leaves were used as a peace symbol
or peace offering between warring kingdoms. Nowadays, the laphet tray is a main expression of hos-
pitality offering to houseguests.
Methods: The culture of laphet, the production of laphet from tea leaves, and the health beneﬁts of its
active compounds were analyzed from scientiﬁc articles on fermented tea leaf, green tea, and collected
data from tea leaf-producing areas.
Results: Laphet is of Myanmar origin and not derived from other cultures. It is an essential popular dish
for traditional ceremonies in Myanmar. The polyphenolic compounds remain in laphet after the
fermentation of tea leaves.
Conclusion: Fermentation is the traditional method. Epigallocatechin gallate is a powerful constituent of
laphet for human health. Its caffeinated effect is also popular in Myanmar society. This study will
contribute to understanding Myanmar fermented tea leaves and spread the legend of laphet around the
world.
Copyright © 2015, Korea Food Research Institute, Published by Elsevier. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Myanmar fermented tea leaf is a common signature and na-
tional ancient food that is eaten by all people in the country,
regardless of race or religion, at get-togethers in family homes, in
monasteries, and in the traditional celebrations. The consumption
of tea leaves around the world is in three forms: green tea, black
tea, oolong tea. Five cups of green tea will provide 5e10% of the
daily requirements of riboﬂavin, niacin, folic acid, and pantothenic
acid, and will provide approximately 5% of the daily requirement
of magnesium, 25% of potassium, and 45% of the daily requirement
for manganese [1]. The world's consumption of Camellia sinensis in
the form of green tea is approximately 20% and the remaining 80%
is consumed as black and oolong tea [2]. Apart from the drinking
form of tea, fermented pickled tea, the so-called laphet, is another
form of tea leaf that is habitually eaten in Myanmar. The tea leaf
plants are cultivated in the mountain regions of Myanmar, which
have the proper climate, sufﬁcient humidity, adequate sunshine,y (Myitkyina), Ministry of
titute, Published by Elsevier. This isand fertile soil (Fig. 1). The best time for tea leaf harvesting is
AprileMay. The generic name of laphet is probably derived from
the name used by each region such as moe-goke laphet, pa-laung
laphet (in which moe-goke and pa-laung are the names of prov-
inces in Myanmar).
The cuisine of Myanmar has a popular expression: “Of all the
fruit, mango is the best; of all the meats, pork is the best; of all the
leaves, laphet is the best.” The original taste of tea leaf is very bitter
and its bitterness is reduced after the fermentation process.
Furthermore, the bitterness of laphet is partially removed by rinsing
with warm water once or twice, depending on the user's desire.
The laphet market in Myanmar deals with the fresh tea leaf, the
fermented product, or the ﬁnishing product. Local people from
mountain areas only collect fresh leaves and go to fresh tea leaves
market. Some laphet manufacturers buy fresh tea leaves (without
growing the leaves themselves) and then steam, ferment, and
modify the tea leaves.
Because of laphet is consumed in the daily life of the Myanmar
people, laphet products can be easily found everywhere in
Myanmar and Myanmar markets around the world. Selling small
plates of laphet-thoke at the street stalls throughout the city dem-
onstrates the culture of laphet in our community. Most familiesan open access article under the CC BY-NC-ND license (http://creativecommons.org/
Fig. 1. A tea leaf (Camellia sinensis) plantation in Shan State, Myanmar. The plants have
been pruned for easy harvesting of leaves.
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guests. Some Myanmar people buy their own fermented leaves,
which they modify for its unit taste, and buy other ingredients at
the market and mix them together at home. Therefore, the demand
for laphet is probably highest in Myanmar. Because of the current
high demand of laphet, modernized laphet factories have been
developed to produce it instead of using traditional ways, and the
quality of laphet has been criticized with regard to standard pro-
duction processes.
2. Laphet produced from tea leaf
Laphet has been produced by traditional methods. Tea leaves,
which includes two leaves and the leaf bud of the Camellia sinensis
plant, has been used for pickled tea leaf production (Fig. 2). The
plant is normally processed in two parts: (1) for the fermentation of
tea leaves and (2) for making laphet (Figs. 3 and 4). First, young
leaves are picked from a plantation. Tea leaves are selected to go
through the fermentation process, which involves steaming forFig. 2. Two leaves and buds of the tea plant, which are used for laphet processing.approximately 5 minutes, removing the remaining water, selecting
tea leaves again, packing them into clay pots, and pressing the
leaves by heavy weights. The fermentation process needs to be
checked at intervals.
The tea leaves are well fermented by natural forming microbes.
The pulp softens after 2 weeks and the fermentation process is
completed in 3e4 months. The completion of fermentation is
evident when the pulp changes from green to golden green, the
leaves soften, and acidity is reduced. The unit ﬂavor develops
because of the phenolic compounds in laphet. Furthermore, there is
assumption to be found in the steaming of fermented tea leaf
processing that steaming makes the increased production of
phenolic and some compounds in tea leaf and become amenable
for particular fermenting microbes to grow, while other potentially
unwanted microbes cannot grow, even if the fermentation is con-
ducted under non-sterile conditions [3,4].
After the fermentation process, the tea leaves are used to make
laphet. The fermented tea leaves are covered with water, massaged
gently and drainedwell. The fermented tea leaf are then thoroughly
mixed with 5e10% of minced garlic and ground chili, 1e2% of salt,
1e2% of fresh lemon juice, 1% of seasoning powder and 20e30% of
peanut oil. A tasty laphet is the ﬁnal result.2.1. Preparation of laphet-thoke and ahlu-laphet
The habitual edible styles of pickled tea leaf, laphet, are served
in two forms: (1) as a meal (laphet-thoke) and (2) as a main snack
(ahlu-laphet). As a meal, it is used to make a salad, laphet-thoke,
(in the Myanmar language, laphet means “fermented tea leaf”
and thoke means “salad”). Laphet-thoke can be prepared as fol-
lows: 25 gm of laphet is stirred in with a 100-gm mixture of le-
gumes, sesame seeds, and garlic (e.g., butter beans, yellow
chickpeas, roasted sesame seeds, fried garlic, peanuts), 10 gm of
dried prawns, 5 gm of fresh chili, 5 gm of garlic, 100 gm of sliced
tomato, 50 gm of tiny shredded green cabbage, and 50 mL of
vegetable oil. Adjust to taste with seasoning powder, salt, ﬁsh
sauce and fresh lemon juice. A well-prepared sample of laphet-
thoke is shown in Fig. 5. The main dish of laphet-thoke is probably
served in a rice bowl. A famous Myanmar writer described
Myanmar people's eating habit of laphet-thoke in her book:
“there is something really wonderful about eating laphet thoke
and drinking hot tea and catching up on gossip. The customary
way of eating laphet thoke with the guests in home: ‘A little of
each crispy tidbit and laphet are spooned straight into the mouth
and savored slowly, sometime with a bite of raw garlic and green
chili. A cup of hot tea completes the ritual’.” [5]. Eating laphet-
thoke is also a lifestyle staple of students when studying for
examinations.
As a main snack type of tea leaf, the ingredients are separated
from each other in a partitioned bamboo lacquer ware tray. This
style is also known as ahlu-laphet (ahlu means “donation cere-
mony”). This style of laphet is primarily used to serve after a meal,
holding center stage on the table with green tea during ofﬁcial
functions and traditional ceremonies such as judicial affairs, en-
gagements, weddings, and funeral ceremonies (Fig. 6). Ahlu-laphet
is dressed as follows: laphet 50 gm is placed at the one part of the
bamboo lacquer ware tray; 150-gmmixture of legumes, fried garlic,
sesame; and 15 gm of dried prawns are separated in each partition
of the tray. This amount is sufﬁcient for three or four people to eat.
The famous Myanmar writer, U Ba Than, described the essentiality
of laphet in Myanmar culture in his book “No party nor feast, nor
even a formal festivity is complete in Burma [the former name of
Myanmar] without laphet-thoke” [6]. Both types of laphet have
interesting different tastes.
Fig. 3. Small scale production of laphet: (A) Harvested juvenile fresh tea leaves from a plantation. (B and C) Steaming of the tea leaves for 5e10 minutes by using water container
under a separate bamboo basket of leaves and heated with a wood ﬁre. (D) Juvenile leaves are selected and rolled as soon as possible after steaming. (Modernized laphet factories
have also been developed in Myanmar.)
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Tea leaf is known as the “Lord of leaves” because of its usefulness
for health. It was believed that consuming tea leaf increased life to
as long as 120 years [7e9].
Green tea leaf contains polyphenols, which include ﬂavanols,
ﬂavandiols, ﬂavonoids, and phenolic acids. These compounds may
account for up to 30e40% of the dry weight. Most green tea
polyphenols are ﬂavonols, commonly called catechins. There are
four kinds of catechins in green tea: epicatechin (EC), epi-
gallocatechin (EGC), epicatechin gallate (ECG), and epi-
gallocatechin gallate (EGCG). Fresh leaves also contain other
compounds such as 3e4% of alkaloids, known as methylxanthines,
such as caffeine, theobromine, theophylline and gallic acid; quer-
cetin; kaempferol; myricetin; caffeic acid chlorogenic acid; vita-
mins; and minerals [10e13]. The leaf bud and ﬁrst leaves are
richest in EGCG [14].
Laphet fermented tea leaves contain several compounds that are
also in green tea. The total polyphenols is higher in green tea than
in laphet. Laphet contains all catechins, and it has themaximum rate
of caffeine, and lowest rate of EGCG [15]. Other data of total poly-
phenols and EGCG in the pickled tea leaf, the astringent main-
gdwhich is produced by a very similar process as laphetdis higher
in total polyphenols (both EGCG and EGC), compared to non-
steamed samples [16,17]. Laphet consists of the most signiﬁcant
active component, epigallocatechin gallate (EGCG).
There is much evidence for the health beneﬁts of green tea, and
investigations have focused on pure compounds of catechin, epi-
gallocatechin gallate (EGCG), and green tea extracts [18e21].Catechins normally are relatively unstable and could be quan-
titatively and qualitatively modiﬁed during the time frame of an
experiment [22,23]. Furthermore, the tea leaf preparation method
inﬂuences the catechins quantitatively and qualitatively, and the
amount of catechins varies in the original tea leaves because of
differences in variety, origin, and growing conditions [24]. During
the fermentation process of the tea leaves, 85% of catechins is
oxidized into thearubin and theaﬂavins [25,26]. The content of
catechins is lower in laphet than in green tea. To reach effective
level of catechins (not comparewith others polyphenols) on human
health, the more intake of laphet needs than green tea.
There are also human studies on using green tea catechins to
treat metabolic syndromes such as high-fat diet-induced obesity
[27e29], type II diabetes [30e33], cardiovascular risk problems
[34], oxidation of cellular mechanisms [35,36] and tumorogenesis
[37,38]. There is good evidence from in vitro and animal studies of
the underlying mechanisms of green tea catechins and their bio-
logical actions [39e41]. After oral intake, most classes of catechins
are sufﬁciently absorbed to have the potential to exert their bio-
logical effects as they cross the intestinal barrier and reach con-
centrations in the blood stream, urine and feces, and are thus
absorbed and spread through the human or animal body [42e44].
Catechins can exert their actions directly at the tissue level and at
the cellular level [45e47]. Green tea catechins decrease plasma
lipid peroxide and malondialdehyde concentrations, increase
plasma ascorbide concentrations, decrease nonheme iron absorp-
tion, and increase the resistance of low density lipoproteins to
oxidation [48,49]. Green tea catechins act as immunemodulators in
people with immunodysfunction caused by transplanted tumors or
Fig. 4. The overall process of laphet production includes prefermentation, fermenta-
tion, and modiﬁcation of fermented tea leaves.
Fig. 6. Ceremonial style of laphet (the container is a lacquer ware tray). The tray is
separated into three partitions for laphetwith fresh chili (dark green, red, and green); a
mixture of beans, sesame seeds, fried garlic, peanuts (pale yellow); dried small prawns
(pink) with fresh tomato (red) and lemon (green).
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lymphoid leukemia cells [51] and human prostate cancer cells [52].
A meta-analysis concluded that increased consumption of tea of
three cups (711 mL daily) decreases the risk of myocardial infarc-
tion by 11% [53].Fig. 5. The famous style of Myanmar laphet-thoke. It contains laphet (dark green); a
mixture of beans, sesame seeds, fried garlic, and peanuts; dried prawns; fresh sliced
chili (yellow); fresh garlic (white color); and sliced tomato (green and red).A powerful antioxidant in tea leaf, epigallocatechin gallate
(EGCG), is an important determinant in the therapeutic quality.
Puriﬁed EGCG (50e100 mg/kg), but not other green tea catechins,
signiﬁcantly reduced or prevented an increase in body weight in
lean and obese Zucker rats, an effect that appeared to be reversible
and associated with a reduction in food intake [54,55]. Epi-
gallocatechin gallate is a potent chemopreventive agent in in vitro
and in vivo animal models [56e62]. It has a potential inhibitory
effect on the proliferation of hepatic stellate cells [63]. A certain
concentration is usually consumed by humans for self-treating
breast cancer survivors [64]. Epigallocatechin gallate may work
by suppressing the formation of blood vessels (i.e., angiogenesis)
and regulating their permeability, thereby cutting off the blood
supply to cancerous cells [65,66]. Several theories of the preventive
activities of EGCG have been proposed [67]. The possible anticancer
effects of EGCG have been demonstrated in animal studies, as fol-
lows: to increase the activity of antioxidation in a variety of organs
and thereby enhance the overall chemopreventive effect of anti-
oxidants in these organs [68]; to assist the inhibition of tumor
genesis in a variety of organs (e.g., skin, lung, oral cavity, esophagus,
forestomach, stomach, small intestine, colon, liver, pancreas, ovary
and mammary gland) [11,69e71]; to enhance gap junctional
communication between cells and thus protect cells from tumor
development [72]; to inhibit the interaction of tumor promoters,
hormones and various growth factors with their receptors [73]; and
to facilitate direct binding to certain carcinogens [74,75].
Green tea extracts are more stable than pure EGCG because of
the presence of other antioxidant constituents in its extract [76].
Several human and animal-based studies suggest that green tea
extract and its isolated constituents were also effective in pre-
venting oxidative stress [77], neurological problems [78] and
enhancing diabetes control [79e81]. The green tea extract can be
effected on diabetes by acting as insulin-like substances [82] and by
insulin-enhancing activity [83]. The green tea extract can inhibit
carcinogenesis at all stages [84], protect against colorectal cancer
and cervical cancer cells [85].4. Effectiveness of caffeine
Caffeine is an alkaloid that can stimulate the nervous system
and heart. The sympathetic thermogenesis effect of 8.35% caffeine
T. Han, K.N. Aye / The legend of laphet 177and 24.7% catechins stimulates brown adipose tissue in vivo, and
the interaction between caffeine and catechins stop the accumu-
lation of body fat in obesity [48], possibly because of the activation
of hepatic lipid metabolism [86,87].
Dry tea leaf contains approximately 1.4e3.5% of caffeine.
Caffeine makes alertness and sleepless on human. Caffeine in the
range of 50e200 mg per day stimulates the nervous system, but
any amount over 300 mg will likely cause headache, stress, and
hypertension, whereas consumption in excess of 1,000 mg will
cause toxicity [88]. A cup of tea prepared with one teaspoon of
dried tea leaf has approximately 0.03 e 0.1 g caffeine [89]. The
caffeine amount of fermented tea leaf is higher than a cup of coffee
[90]. Fermented tea leaves have a higher caffeine content than fresh
tea leaves. This may be because the caffeine that normally accu-
mulates in cell sacs is dissolved when the cell walls are broken
down by heat in the steaming process [16].
The caffeine content in laphet is approximately 3 mg/g [15],
which was regarded as safe according to recommended amounts
(200 mg) that can be consumed without being harmful to health.
The daily laphet consumption can be standardized as no more than
66 g. The tea leaf should not be taken by patients who have major
cardiovascular problems, are pregnant or a breastfeeding mother
because caffeine can increase heart rhythm, have diuretic effects,
and cause malabsorption of iron from the diet [91,92].
Laphet is very unit structure of the Myanmar people and
habitually consumed as a food in Myanmar. The process of
fermentation time and predominant microbes should be further
studied for optimizing the quality of laphet. A long history of laphet
consumption in daily life shows safe for human and its bio-active
components showed health beneﬁts based on green tea extracts.
Future researches need to deﬁne safe range of laphet consumption
associated with these beneﬁts.
Conﬂicts of interest
The authors declare no conﬂicts of interest. The authors only are
responsible for the content and writing of the paper.
References
[1] Shukla Y. Tea and cancer chemoprevention. A comprehensive review. Asian
Pac J Cancer Prev 2007;8:155e66.
[2] Graham HN. Green tea composition, consumption, and polyphenol chemistry.
Prev Med 1992;21:334e50.
[3] Tanasupawat S, Pakdeeto A, Thawai C, Yukphan P and Okada S. Identiﬁcation
of lactic acid bacteria from fermented tea leaves (miang) in Thailand and
proposals of Lactobacillus thailandensis sp. nov, Lactobacillus camelliae sp. nov,
and Pediococcus siamensis sp. J Gen Appl Microbiol 2007;53:7e15.
[4] Okada S, Daengsubha W, Uchimura T, Ohara N and Kozaki M. Flora of lactic
acid bacteria in miang produced in northern Thailand. J Gen Appl Microbiol
1986;32:57e65.
[5] Chaw TC. Hsa*ba: the Burmese cookbook. Myanmar: Yangon; 2001.
[6] Than BU. Myanmar's attractions and delights. Myanmar: Yangon; 2003.
[7] Hlaing MM. Tea and health. Myanmar: Yangon Perfect Printing and Publishing
Service Yangon; 2008.
[8] Weisburger J. Approaches for chronic disease prevention based on current
understanding of underlying mechanisms. Am J Clin Nutr 2000;71:1710Se4S.
[9] Sato T and Miyata G. The nutraceutical beneﬁt, part I: green tea. Nutrition
2000;16:315e7.
[10] Sano M, Tabata M, Suzuki M, Degawa M, Miyase T and Maeda-Yamamoto M.
Simultaneous determination of twelve tea catechins by high-performance
liquid chromatography with electrochemical detection. Analyst 2001;126:
816e20.
[11] Ahmad N and Hasan M. Green tea polyphenols and cancer: biological
mechanisms and practical implications. Nutr Rev 1999;3:78e83.
[12] Min Z and Peigen X. Quantitative analysis of the active constituents in green
tea. Phytother Res 1991;5:239e40.
[13] Cabrera C, Gimenez R and Lopez MC. Determination of tea components with
antioxidant activity. J Agric Food Chem 2003;51:4427e35.
[14] Srikanjana K and Okonogi S. Antibacterial and antioxidant activities of acid
and bile resistant strains of Lactobacillus fermentum isolated frommiang. Braz J
Microbiol 2009;40:757e66.[15] Aung PP. Comparison of polyphenol content between laboratory processed
Laphet and China and Myanmar tea (Camellia sinensis) products. Pak J Food Sci
2012;22:180e4.
[16] Sumalee P, Nathachai T and Jarunee M. Assessment of active ingredients in
pickled tea. Asian J Food Ag-Ind 2010;3:312e8.
[17] Kawakami M, Chairote G and Kobayashi. A ﬂavour constituent of pickled tea,
Miang, in Thailand. Agric Biol Chem 1987;51:1683e7.
[18] Cabrera C, Artacho R and Gimenez R. Beneﬁcial effects of green tea -a review.
J Am Coll Nutr 2006;25:79e99.
[19] Khan N and Mukhtar H. Tea polyphenols for health promotion. Life Sci
2007;81:519e33.
[20] McKay D and Blumberg JB. The role of tea in human health: an update. J Am
Coll Nutr 2001;21:1e13.
[21] Hara Y. Green tea. Health beneﬁts and applications. New York (NY): CRC;
2001.
[22] Chen ZY, Zhu QY, Wong YF, Zhang Z and Chung HY. Stabilizing effect of
ascorbic acid on green tea catechins. J Agric Food Chem 1998;46:2512e6.
[23] Chen ZY, Zhu QY, Tsang D and Huang Y. Degradation of green tea catechins in
tea drinks. J Agric Food Chem 2001;49:477e82.
[24] Nshimiyimana DS and He Q. Radical scavenging capacity of Rwandan CTC tea
polyphenols extracted using microwave assisted extraction. Pak J Nutr
2010;9:589e93.
[25] Blumenthal M. The ABC clinical guide to herbs. Austin (TX): American
Botanical Council; 2003.
[26] Khokhar S and Magnusdottir SGM. Total phenol, catechin, and caffeine con-
tents of teas commonly consumed in the United Kingdom. J Agric Food Chem
2002;50:565e70.
[27] Rudelle S, Ferruzzi MG, Cristiani I, Moulin J, Mace K, Acheson KJ and Tappy L.
Effect of a thermogenic beverage on 24-hour energy metabolism in humans.
Obesity 2007;15:349e55.
[28] Lin JK and Lin-Shiau SY. Mechanisms of hypolipidemic and anti-obesity effects
of tea and tea polyphenols. Mol Nutr Food Res 2006;50:211e7.
[29] Klaus S, Pultz S, Thone-Reineke C and Wolfram S. Epigallocatechin gallate
attenuates diet-induced obesity in mice by decreasing energy absorption and
increasing fat oxidation. Int J Obes 2005;29:615e23.
[30] Yang JA, Choi JH and Rhee SJ. Effects of green tea catechin on phospholipase
A2 activity and antithrombus in streptozotocin diabetes rats. J Nutr Sci Vita-
minol 1999;45:337e46.
[31] Choi JH, Cha BK and Rhee SJ. Effect of green tea catechin on hepatic micro-
somal phospholipase A2 activities and changes of hepatic phospholipid spe-
cies in streptozotocin-induced diabetic rats. J Nutr Sci Vitaminol 1998;44:
673e83.
[32] Illing EKB, Gray CH and Lawrence RD. Blood glutathione and non-glucose
reducing substances in diabetes. J Biochem 1951;48:637e40.
[33] Vucic M, Gavell M, Bozikov V, Ashcroft JH and Rocic B. Superoxide dismutase
activity in lymphocytes and polymorphonuclear cells of diabetic patients. Eur
J Clin Chem Biochem 1997;35:517e21.
[34] Meydani M. Nutrition interventions in aging and age associated disease. Ann
N Y Acad Sci 2001;928:226e35.
[35] Abdel-Raheim MAM, Enas AH and Khaled AE. Effect of green tea extract and
vitamin C on oxidant or antioxidant. Indian J Clin Biochem 2009;24:280e7.
[36] Anesini C, Ferraro GE and Fillip R. Total polyphenol content and antioxidant
capacity of commercially available tea (Camellia sinensis) in Argentina. J Agric
Food Chem 2008;56:9225e9.
[37] Vanessa C and Gary W. A review of the health effects of green tea catechins in
in vivo animal models. J Nutr 2004;134:3431Se40S.
[38] Roomi MW, Ivanov V, Kalinovsky T, Niedzwiecki A and Rathin M. In vitro and
in vivo antitumorigenic activity of a mixture of lysine, proline, ascorbic acid,
and green tea extract on human breast cancer lines MDA-MB-231 and MCF-7.
Med Oncol 2007;22:129e38.
[39] Liao S, Kao YH and Hiipakka RA. Green tea: biochemical and biological basis
for health beneﬁts. Vitam Horm 2001;62:1e94.
[40] Yokozawa T, Nakagawa T and Kitani K. Antioxidative activity of green tea
polyphenol in cholesterol-fed rats. J Agric Food Chem 2002;50:3549e52.
[41] Negishi H, Xu JW, Ikeda K, Njelekela M, Nara Y and Yamori Y. Black and green
tea polyphenols attenuate blood pressure increases in stroke-prone sponta-
neously hypertensive rats. J Nutr 2004;134:38e42.
[42] Alessio HM, Hagerman AE, Romanello M, Carando S, Threlkeld MS, Rogers J,
Dimitrova Y, Muhammed S and Wiley RL. Consumption of green tea protects
rats from exercise-induced oxidative stress in kidney and liver. Nutr Res
2003;22:1177e88.
[43] Pilipenko VI, Shakhovskaia AK, Mal'tsev GIU and Isakov VA. Inﬂuence of
tableted green tea on index the antioxidant status patients with disease
digestion organs. Vopr Pitan 2008;77:58e62.
[44] He YH and Kies C. Green and black tea consumption by humans: impact on
polyphenols concentrations on feces, blood and urine. Plant Foods Hum Nutr
1994;46:221e9.
[45] Scalbert A and Williamson G. Dietary intake and bioavailability of poly-
phenols. J Nutr 2000;130(8S Suppl):2073Se85S.
[46] Manach C, Williamson G, Morand C, Scalbert A and Remesy C. Bioavailability
and bioefﬁcacy of polyphenols in humans. I. Review of 97 bioavailability
studies. Am J Clin Nutr 2005;81(1 Suppl):230Se42S.
[47] Williamson G and Manach C. Bioavailability and bioefﬁcacy of polyphenols in
humans. II. Review of 93 intervention studies. Am J Clin Nutr 2005;81(Suppl):
243Se55S.
J Ethn Foods 2015; 2: 173e178178[48] Tokimitsu I. Effects of tea catechins on lipid metabolism and body fat accu-
mulation. Biofactors 2004;22:141e3.
[49] Maron DJ, Lu GP, Cai NS, Wu ZG, Li YH and Chen H. Cholesterol-lowering effect
of a theaﬂavin-enriched green tea extract: a randomized controlled trial. Arch
Intern Med 2003;163:1448e53.
[50] Zaveri NT. Green tea and its polyphenolic catechins: medicinal uses in cancer
and noncancer applications. Life Sci 2006;78:2073e80.
[51] Hibasami H, Achiwa Y, Fjuikawa T and Komiya T. Induction of programmed
cell death (apoptosis) in human lymphoid leukemia cells by catechin com-
pounds. Anticancer Res 1996;16:1943e6.
[52] Kazi A, Smith DM, Daniel K, Zhong S, Gupta P and Bosley ME. Potential mo-
lecular targets of tea polyphenols in human tumor cells: signiﬁcance in cancer
prevention. In Vivo 2002;16:397e403.
[53] Peters U, Poole C and Arab L. Does tea affect cardiovascular disease? A meta-
analysis. Am J Epidemiol 2001;154:495e503.
[54] Kao YH, Hiipakka RA and Liao S. Modulation of obesity by a green tea catechin.
Am J Clin Nutr 1988;72:1232e4.
[55] Hasegawa N, Yamda N and Mori M. Powdered green tea has antilipogenic
effect on Zucker rats fed a high-fat diet. Phytother Res 2003;17:477e80.
[56] Yang CS and Wang ZY. Tea and cancer. J Natl Cancer Inst 1993;85:1038e49.
[57] Mu LN, Zhou XF, Ding BG, Wang RH, Zhang ZF, Chen CW and Yu SZ. A case-
control study on drinking green tea and decreasing risk of cancers in the
alimentary canal among cigarette smokers and alcohol drinkers. China J
Epidemiol (Engl) 2003;24:192e5.
[58] Gupta DA, Bhaskar DJ, Gupta RK, Karim B, Jain A and Dalai DR. Green tea. A
review on its natural anti-oxidant therapy and cariostatic beneﬁts. Biol Sci
Pharm Res 2014;2:8e12.
[59] Hamilton-Miller JM. Anti-cariogenic properties of tea (Camellia sinensis).
J Med Microbiol 2001;50:299e302.
[60] Xu Y, Ho CT, Amin SG, Han C and Chung FL. Inhibition of tobacco-speciﬁc
nitrosamine-induced lung tumorigenesis in A/J mice by green tea and its
major polyphenol as antioxidants. Cancer Res 1992;52:3875e9.
[61] Namita P, Mukesh R and Vijay KJ. A reviewdCamellia sinensis (green tea).
Global J Pharmacol 2012;6:52e9.
[62] Dorchies OM, Wagner S, Waldhauser KM, Buetler TM and Ruegg UT. Anti-
ﬁbrotic properties of green tea catechins on mouse muscle cell cultures.
Neuromuscul Disord 2003;13:639.
[63] Sakata R, Ueno T, Nakamura T, Sakamoto M, Torimura T and Sata M. Green tea
polyphenols epigallocatechin-3-gallate inhibits platelet-derived growth
factor-induced proliferation of human hepatic stellate cell line LI90. J Hepatol
2004;40:52e9.
[64] Boon HS, Olatunde F and Zick SM. Trends in complementary/alternative
medicine use by breast cancer survivors: comparing survey data from 1998
and 2005. BioMed Central Womens Health 2007;7:1e7. http://dx.doi.org/
10.1186/1472-6874-7-4.
[65] Demeule M, Michaud-Levesque J, Annabi B, Gingras D, Boivin D and Jodoin J.
Green tea catechins as novel antitumor and antiangiogenic compound. Curr
Med Chem Anticancer Agents 2002;2:441e63.
[66] Maiti FK, Chatterjee J and Dasgupta S. Effect of green tea polyphenols on
angiogenesis induced by angiogeninlike protein. Biochem Biophys Res Com-
mun 2003;308:64e7.
[67] Fujiki H. Two stages of cancer prevention with green tea. J Cancer Res Clin
Oncol 1999;125:589e97.
[68] Khan SG, Katiyar SK, Agarwal R and Mukhtar H. Enhancement of antioxidant
and phase II enzymes by oral feeding of green tea polyphenols in drinking
water to SKH-1 hairless mice: possible role in cancer chemoprevention.
Cancer Res 1992;52:4050e2.
[69] Jankun J, Selman SH, Swiercz R and Skrzypcsak-Jankun E. Why drinking green
tea could prevent cancer. Nature 1997;387:561.
[70] Yang CS, Maliaka P and Meng X. Inhibition of carcinogenesis by tea. Annu Rev
Pharmacol Toxicol 2002;42:25e54.[71] Su LJ and Arab L. Tea consumption and the reduced risk of colon cancer-
dresults from a national prospective cohort study. Public Health Nutr 2002;5:
419e25.
[72] Zhang M, Binns CW and Lee AH. Tea consumption and ovarian cancer risk: a
case-control study in China. Cancer Epidemiol Biomarkers Prev 2002;11:
713e8.
[73] Sigler K and Ruch RJ. Enhancement of gap junctional intercellular communi-
cation in tumour promoter-treated calls by components of green tea. Cancer
Lett 1993;69:15e9.
[74] Komori A, Yatsunami J, Okabe S, Abe S, Hara K and Suganuma M. Anticarci-
nogenic activity of green tea polyphenols. Jpn J Clin Oncol 1993;23:186e90.
[75] Hayatsu H, Inada N, Katukani T, Arimoto S, Negishi T and Mort K. Suppression
of genotoxicity of carcinogens by (e)-epigallocatechin gallate. Prev Med
1992;21:370e6.
[76] Osada K, Takahashi M, Hoshina S, Nakamura M, Nakamura S and Sugano M.
Tea catechins inhibit cholesterol oxidation accompanying oxidation of low
density lipoprotein in vitro. Comp Biochem Physiol Part C Toxicol Pharmacol
2001;128:153e64.
[77] Babu PV, Sabitha KE and Shyamaladevi CS. Therapeutic effect of green tea
extract on oxidative stress in aorta and heart of streptozotocin diabetic rats.
Chem Biol Interact 2006;162:114e20.
[78] Unno K, Takabayashi F, Yoshida H, Choba D, Fukutomi R, Kikunaga N,
Kishido T, Oku N and Hoshino M. Daily consumption of green tea catechin
delays memory regression in aged mice. Biogerontology 2007;8:89e95.
[79] Wu LY, Juan CC, Ho LT, Hsu YP and Hwang LS. Effect of green tea supple-
mentation on insulin sensitivity in SpragueeDawley rats. J Agric Food Chem
2004;52:643e8.
[80] Iso H, Date C, Wakai K, Fukui M and Tamakoshi A. The relationship between
green tea and total caffeine intake and risk for self-reported type 2 diabetes
among Japanese adults. Ann Intern Med 2006;144:554e62.
[81] Wolfram S, Raederstorff D, Preller M, Wang Y, Teixeira SR, Riegger C and
Weber P. Epigallocatechin gallate supplementation alleviates diabetes in ro-
dents. J Nutr 2006;136:3512e8.
[82] Waltner-Law ME, Wang XL, Law BK, Hall RK, Nawano M and Granner DK.
Epigallocatecin gallate, a constituent of green tea, represses hepatic glucose
production. J Biol Chem 2002;277:34933e40.
[83] Anderson RA and Polansky MM. Tea enhances insulin activity. J Agric Food
Chem 2002;50:7182e6.
[84] Chung FL, Schwartz J, Herzog CR and Yang YM. Tea and cancer prevention:
studies in animals and humans. J Nutr 2003;133:3268Se74S.
[85] Nakachi K, Matsuyama S, Miyake S, Suganuma M and Imai M. Preventive
effects of drinking green tea on cancer and cardiovascular disease: epidemi-
ological evidence for multiple targeting prevention. Biofactors 2000;134:
49e54.
[86] Raederstorff DG, Schlachter MF, Elste V and Weber P. Effect of EGCE on lipid
absorption and plasma lipid levels in rats. J Nutr Biochem 2003;14:326e32.
[87] Bruneton J. Pharmacognosie. Phytochimie. Plantes Medicinales Paris, tech-
nique documentation. Paris (France): Lavoisier; 2001.
[88] [Internet]. Available from: http://board.dserver.org/s/sunathav/00000254.h.
[89] [Internet]. Available from: http://th.wikipedia.org/wiki/%EO%B8%84%EO%B8%
B2%EO%B9%80%EO%B8%9F%EO%B8%AD%EO%B8%B5%EO%B8%99.
[90] Reichart PA, Philipsen HP, Mohr U and Srisuwan S.Miang chewing in northern
Thai villagers. Trop Geogr Med 1988;40:39e44.
[91] Dulloo AG, Seydoux J, Girardier L, Chantre P and Vandermander J. Green tea
and thermogenesis: interactions between catechin-polyphenols, caffeine and
sympathetic activity. Int J Obes 2000;56:252e8.
[92] Hamdaoui MH, Chabchob S and Heidhili A. Iron bioavailability and weight
gains to iron-deﬁcient rats fed a commonly consumed Tunisian meal “bean
seeds ragout” with or without beef and with green or black tea decoction.
J Trace Elem Med Biol 2003;17:159e64.
